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4...CONTROL SECTION 

(57) Abstract: A resonance element airay (200) is disposed between a primary radiator (1) and a lens (3). The resonance element ar- 
ray (200) comprises resonance elements each consisting of a linear conductor and variable reactance circuits arranged on a dielectric 
substrate. When a control section (4) applies a control voltage to a specified variable reactance circuit, a specified resonance element 
is excited with an electromagnetic wave from a primary radiator and the orientation of an optical path being collimated by means of 
the lens (3) is varied electronically. Consequently, high speed beam scanning is realized while reducing power consumption required 
for beam scanning and eliminating operational sound incident to beam scanning, and reliability can be enhanced furthermore, thus 
obtaining resulting in an antenna where a beam can be oriented in an arbitrary direction at a required moment in time. Furthermore, 
radiation pattern of the beam can be altered as required. 
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t LTi^fF^ci^ 1 mmw- 1 1 -1 2 7 0 0 1 ibm^^nxi^^o :i(D^m:$:u 
m(ommz^^mi^tfi&':>^t y > itom'^-tfytsimmmmizti^xmm/vttit^i'^z.jitii'^m 
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J« CX if-Aomm/t^ - ^^iSSf -5 J: 5 ^ C «k B^RriBT?36 ^ 
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tnzm^tm^m^=F<Dii^mm^WL^mm-r%m&'S:m'ftt$m^7 u-f co^ 

10 m&^unf^unnt.. mm=FTU'<\zn\^xmm.m(o'mm&^^mir:h. mtcit^ 

is' ii^^^p-sffmottum^^isftiis-ii-^ctiCcfc^T. mi'^j^mm<oTXT>T:)-<Dm 
mmizmm^ -ar-s c ^ t j: ^ t. jJjskcub dt tr- Aoifcs*/t^ - >^mmx^ « j; 
^its :i<omm<oT>Ti-mmit. wifRmmutfitiiiJs,-mwj7^^>:^mmzmr^f\i 
i^mm=f-^m^mnt i^xi^^m^-^^tt^iz. mm&?st uxwm^^^i^^m^=F<DiSLm 

:^mmizm-^wiim&<ommizj:^xm:^o^mm^(D^m^^=&mmT?>o ens 
25 <omLOikmm^<o^t>. ^^^ml^ir^^mi^Ht!Mml<omm^^z)^m■r^i^mm^ 
itm^^t uxfiFm ^<omm.nt [yx<oifim^=f-ti^^mmi^nitmmu!fi=i u p^- 

30 vitifi^x. im.'^wjTi?^>:;^mmzn-r^MmK<oumz^^x\d-A<on^ 
•Ji^^^=f-mzmm-r^^tifi-^miits.%. 

t.it. :L(ofm(07>T-)-'mm.\t. m^^yRim^t/^. ■m^^mm=5-Tu^\zn-r^m. 
mis.im^m^iii\-mm^mm=f-T u-itf^ ^WLm^nrc.mm&^^i-f^m.mi3.^m.\zw.m 



wo 2004/051803 




PCT/JP2003/012050 



3 



^^<&. 

10 mm^Ti^-(^mmizmmx^^j^z>izr£%^ 

5mizmi^xB.z>m\izwirT:f5:i^^iz<Dzs^mtmii>xmm-r^o cn(cj:y. 
:^mm<omi&mizt!iCxm^-t^mmtts:^(ox. ^mmi^<Dmm^^mx^^o 

m u >7.^m y ^^<5^-r y 5^^?-«:is:(t. »j?iaiaj*«>^-f »>5^^?-ic:** LT^jsim 
@ia£gi«fs<fb-r s MEMS m=F^mir. fm^e^nfitA ems ^t-ic^ uxmmmm^mm 

25 -fy^SOta^fT^MEMSSg^i-r-So 

z<omM(oi^-yit. ±^(oi\-ftitfi<Dmmzj;:%7>T±mm^mpL^, 

JU±<D J: 5 lcc©^gg (c J:ti(i. U>X^ U7 jS^ (c J; -5 n U - h^moBS^/^® 
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x^nrcLZ. tizj:k). ^mm^7u^izm{-)r^mm(Di^mm=F<D'»m^ai<^r:>x^. m 
10 mt^^^mm^f'izmi^'i'^ktSimm^mi^x. 't(o^mm'?-^mm^i±^:itt}^x^^o 

}Kmmizm-oxmm:f3:mm=s:m^:zttiix^^. 

izwnum^izou^w^mwxmm-r^ c <!: ic j: y . mmwmm±izi^msk=¥'7 i^-r * 
20 sL-Dm^izw^tsi^^iztox^^WiVtmi^xm^T^^itizjii), mmm^(om,7>Ti'^ 

25 7^®ffi«EPJiP^SJ:5lc«liS-r'5e:i:lcJ:y. JtKWiSl^SiRStiEillcMoTJtjl^^ 

cfl!)56Wfcj:ntf. ^^VTi^^>^mmz^ i^m$^=f-iziii-r^ms*JTC^^> 
j:vizmfSiT^ctizj:k). ^mm^f-o^myt^^mtms *fcr±^iftss/satss«ai«k 

30 l>^24*^©iaiy^^^§s^lCfTX.-ScfcolC^'5o 

cflo^Q^fCcttKiv BiaguTi^'^^y^iaissi^. ummmizx-:>xmmm^mtfim 
ift^ MEMS sij?iBigPA<M EMS M^iz^ lyXummm^mtw-t^m^^T 
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So 

15 

mi 3@(i. m9(^)||»^(c^5T>7^:^^^<D^^*^•r^-efe'5o 
mi 4^(i. mi o(ommBm\zm^immm<omfSi^mrmx$>^o 
mi 5Stt. mi 1 <Diiss?i5^ic^su-^o5«fig^^-rsT&«5o 



wo 2004/051803 




PCT/JP2003/012050 



6 



5 J:Si^«t«*SS. 2 0 oii^tji^^7^-i'T?&'5, c©^tig^^7U-f 2 0 oictt^iS-r 

1 mim^ 1 r*M;^«T e i o \r-<r>mmi^m.(omm:;&^tmf^o m^m(D ( b ) 
10 u-f 2 0 0 :;^^SJlc^gISJ14^^^•^Tt^'5*<. ttiim^-T ix-r 2 0 0 icigctfcltmw^tii^^ 

15 >X"e&<5o ^mm=FT[y^ z oo\zmwi\^xi^^mm.<opmm.^\t.\y>xz<om^M\z 
m^T^fcst). mwL(D^mm=F<oz)t>^m^miz&^ i-rt3it>-&m^miuxf^m-r^) 

mzmit. ±u^mm=F7\^^(omfSi^^zsif^m^^tmx&^o ^200 (a) its 
m)m<D (A) iz^i^/tu>xsmtfi^^^^mmx&^o z.<o^mm^Tu^ 2 0 or*. 
20 mm44csis 2 0 3 <o-iiam\zi&^y^i!i. 'tti^tmimi/^ifi^i3.^mjL(o^m=i- 2 0 

1 2|c<Dftig^?-2 0 1 (o^^^mz{m^^)7{?^>xmk2 0 2^mirx\.\^o 

*iJ!»SP4f*Ctl&5tiim^2 0 1 a~2 0 1 kCD#Rr^U74'^>>^lil8&2 0 2|C*irUT 

25 sijiafi^iiSi 9 Vjxmmiizmm'mB.^m'Ti^o mpm. ^wm=^ 2 o 1 1 ^^^^2$ 
^x%±i3.'im^mi^it[m^m^nt.{^. ^<om<r>^mk=f-2 oia'^2oie. 20 
18-201 \^^nmmmiztn\ts mm^2 0 1 f ^JsiasituTf^ffl-r'S, pi^ 
fc. 0ii^(f^s^?2 0 1 6^%±i3.^^fmit\txiiimimt\ys n^mm=F2 0 

1 a'-2 0 1c, 2 0 1 6-2 0 1 k ^I^^Jg^figt-rntf. *Jg^^2 0 1 d*<^2ftSS 

30 tiyxwrnr^o 

z\zt^x•^Aoi^^yktmU(OJ;io{zWm^r^o 
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cojzoiZs 1 ditsmni iz^-oxmm^n:ft^$^=f'2 o i (it^^mmmiimtk.m^H. 

fT^f^lRl. ■r)5:*>-&iE®:3^|fillctf-A*Ji5^-r'5o Sfc. ^^m^2 0 1 d;&«l»:3Kc 

±^m^^t uxf^m-t^^mm^(om.mitm=f-mizm6()^:itt)^x^^f:ztt>. 'ja^^ts: 
)a:<v ^mzmcx. mximz^mzs<DiSLmmmz$>^^mm=f-^m^s^ti^xfFm^M 

X'bJ:i\ cnicJcy. =iU^-h$ti;tgfecDe-A©ift#*/t^->^a^IzigSf-5c 
20 ±ifiX^4>o 

1^401*. m2m<o (A) iz^u^tsi^vT^/^>xmm»i^<oj:k)Mi^mfiim^^-r 

mX&^o ZiOmXlt. TOUT4'^>XBK2 0 2<i:UT. A^^i$'^^5j— H D v, 
mm.R, □>7'>-y-C*i6;S:SlalfiS****S5?Klc2iES^ItS<!:tt)lc. 20(Z)/<^^^^-r 
H D vO* V- Hffll«*feiilg^2 0 1 O-tn-^+KO^BSPtjgjglU 7/ - Kffly*tli|fe 

^y^ju^^&tuxa^mf^o 
co^ytimmiz^v. m^mi*iir^^f^^)mm-2 o i (omm^imi^iKowz/^^^^ 

. *-KDv©Ty-K-*y-i«iaic*i^s#fitt. «ij?aiaJ4«^6Hiini*ns®j?BimfiEic 
30 j:z>xmitT^o i^tttit-DX. p]m'S^At)^p>mta^n^mMms.izj^cx^mm'¥-2o ^ 
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MEMS (Mioco Electro Mechanical Systems)ii^€:ffl I ^T. '^(OMWi'^K^'BlW^ Cil\Z 
{,\^rdlfX&^<OX. 7x-X HT^-T>7=-:McJ:t^Tt>. ^fiii • /JxM • i£;*»«:^^b 

fsiiSs mimiz^uftmxit. mmi^i^>xiiiyxmm(Dihi^>x=&mi^/tt>i. yu^ 

»:(c. m 2 <oii«5Ji5^rc^§7 >7"^^©o!>S!m^ig 5 a ic^-r. m ^ (ommmmxm 

20 ^E©EPJipiCcfcoTitjgm^2 0 1 iznt^mmnm^zM'jizmjmx^x^yf'^m 
2 0 4$is^itTiN^o m5@(D (A) a.'tcomitm. (b) i2^tis:n^iB)fi&@-e&s. 

Br^y7^^>:^lal»2 0 2ttv □>T'>-y-C l it^^-f y5^0»2 O 4i:*»&;Q:y. X 

L;5:(ttitfv *fc(i^-r:t- K D i tftM/UTxiifSi^mK'&mM-rnits y-r^f- k d 

25 1 tt*7«jli<!:^y. *jilg^2 0 1 lca>x>-y-C l 0!)**<^?^$nfcttl§«hJ&:-5. $J 

ura>x>'!fci , ciifimmiz^^n^ctizi^a^o Lfc«<oT» ^!i8ififfo!>«y 

±mmmm&(Dmijmxiz^k). ^mm^2 o i *<«ift§t«!:LTS;fciiJsi*^<!:LTf^ 

fflf-SJC^rCv itjji^:f.2 0 1 ©J^Sfi*i;5::^$<h. □>7'>-y-C1., C2<Z)#«ii<fe^ 

C0cfcp;5:yT^^>;^lBlS&2 0 2<Z)<ifig(Ccfcy.SiJ^®E(Z)^Mj5:tny^x.lcJ:oT. 
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|g5 0lC^Ufe«W-C(*. >^-f y5^m^<tUT^^*-HD 1 *fflt\/t*fv MEMS 
(MicroElectro Mechanical Systems)!^? t\Tx t(OmWlMZ^^iS\-t^ C <!: lC«k O XWB 

a, lb, 1 c^^ftTlN^o Cinii. itm^^TU'f 2 0 0(Clg(tfcmift(0^t^m^(7> 

7 i^-f 2 0 0 izmmcm.WL(D^mmf-o:>ot>. i / s oefbk**^© i ;«*fgs i 
b mR^ u S(ci3it-5±^BS 1 / 3 <omm\zwiii-rc^Mm'¥-izz>{,\xit i j^iftsm i a 

P«llcglicfcit-5T:^B&i /3 0E®ic^(tfc^^Sim^lcot\Tlii J^Jicftf^ 

15 (k^lC^^. 

3 lineup ufciiP3i5H5feissT?»«. -^-ortaJicttajgig^T^KguTivs, ran 

Tlx*. COMP^iBrtjgSSSIiTE 1 o4-FTJfe^U *C!)ffi8MA«itiSlt?-7U-r 

Tl^-5. ufc*toT. mmm^7<ommiz^-oxmn^m^m^6<Dmnmx^mm'¥-7 

25 lC«koT. U>X3(CJ:oT3U^-hSnShf-AO^fit*«*iJ?Blt?^*. 

30 *i^gUTl^-5o ^li^^Tlx^ 2 0 0 iClSttfc^^Ji^?- 2 0 1 f A« 1 JXJftm^*^ e> 
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0 1 «s:i\fc3Ffft. B.'Dwmyjmzmuxv&A 5jgcmitTSi®(*s«2 o 3±iciii^j 

15 ft>/C>icfii^. U7^'^>;^^^^^Lfe^tgc©*si^m^^i 2 a~i 2 f «-H5iB^mm?^o 
^ffliciaguTu-s. mumm^f-i 2a'-i 2 1 liiffiiHPccPi^'jTt^^^^ieii^^fii^ 

20 mitiimm^iiiyxmmmizif^mt^o 

**ig^?-O^lSillC»t«*/t^->0«l'/C>*«l^<J:5CC. li«&®mtF1 2a~1 2f©Brig 

25 u 7 4^ ^ >;^®K'v<o»j?aimE««iiapt-s.' 

mm=F7\^^±<o^i^mm^izniyxmo<mtiim'S:nz>:ittisv^s syt. fi»fje©it 

^xmmfsiBm^n^^^ti^x^^o 

imi^ommizj;:-DXi^mm=F<ommifi:f3imnm^mt^it^jzz>izmmmm^mif^ 
'^izms(ommmmiz^^7>T.i-mm<Dm^^mi ^m, 2m^^muxm.^T 
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1 -i mizm-m-^it. i^msk'f■2o^(omm^zo^^vT^^>:^mm2 0 2^wf. 
5 iz't<D^mizm&}m=F2 0 5 ^tMnm^uxi^^o '^<Di}k(ommitm 2 ^ic^ufct 
<otmmvs>^o mw^Ait. ^iJi©Rr^'j7^^>;^iais&2 0 2ic:**uT. ummnm 
9!&'fi-[^xmmmizmmmE.^H^^o m^i:£. &s 1 ■D(D^mm=¥-2 0 1 ^^^^^m 

10 Hi 2iiii. mi 1 mizmutc:^^*j7^^>:x,m^2o 2U'i^(oM:Wmt3:m^^t-m 
Tfe-So c©0ij-e(i. BiaguT^'^>;^iaiiES2 0 2«!iUTv □>T'>-y-c«i:^nica£?im 

:^'f ^y^@a&2 0 4A<:t:7t^igoi^. ^mm'¥-2 0 1 o^sPic=i>7=>-y-c«^LT 

15 m5}}m^2 0 5;&tSli^$n*:4^li«!:;a:«o *fcv y 5^111^2 0 4*«3j->«figO<i:#. 
^^^2 0 1 <DimizWfmM$lL^(0ms^m=f-2 O 5;&<^l!SI$n7t:K^<!:75:<3. COJ:^ 
\Z7.'<v^mk2 0 4 0:t>/3j-7tJ;-pT. *iilg^OWWJS:lg?-^iiDy @*>So 

■ecoKi. itji^^ 2 0 1 (ommzmimf-2 o s ^jn^-r-sctic^-soT. jtjsm^c!) 

20 m 1 3 mt. m 9 >7-^^g©±SgPT&«ttii^^7 U-f 2 0 0 

OiE®0-efes. coitinm^Tu-f 2 0 ofi» igi i miz^i^tt^mm=?-2 01. ut 

^^>:^@l&2 0 2^J:zmmm.=f-2 0 5«*6«:SI!l^7>^:^-«St\|csFf7(C. MoiB 
fiJ:^lRl(C*tU-ni&4 5ffi|C<®(tTSimftS«2 0 3±lCl55lJUfe'feO-e&'S. 

25 ifivnAS' izmi.'^ftmmmmommL^m'^mir^ c ttux^^o 

mz. Igi 0OllJEJKSHcM«i{i^^gtr>t\TSi 4S<£#MUTSiWr-5o m^ 4 

SiCfcUT. C P U 1 1 ttSlffifS^^^r-f htjiji UXaj^^-So D A □ 

^1 2lt-^n'&7±aifmmzUmt^o p-zt^^-f^U^i 3 (i:7:g;S:^Jg?<^fi^*^ 
^^■er-S, S^-y-i 4ttRF»fig|i 50^11«^iP-/t;^:7-f;i.^ 1 3*^e»<Z)lH:^m 

-^1 8^^LTP-y>fX7>>^2 O'N.A^^tl-So -rX7'>>^2 0 (i^OSM 
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^2 1 o[)m:^(s-^<t«§+$/>^'^-r'S, p-/t;^7-f;w^2 3tts+-y'2 2<Dffl*(i#© 
T'-^miz^m-^o c p u 1 1 li'toT'-^n^mizim-r^o ^tt. c p u i use 

isif^um 4 (c«^ ^mm^7 U-f 2 0 0 ©m^<Ditlim^«iaili*-tirS c <h ic J: 
[ mi 5iifi^-^(D±«to^^*^f r/p-y^ilT'&So ccT'VCOS 1 li. dau 

4 st)^^iii:h^n^mmmmzj!^cxmmm}m.=&mt^-\±^o mm^^^m^A 
7 It. DAZi>/x-^ 4 siz'mvx^mmn<oy^i>^)U'f-'$^^m^fnhti-t^o cnicj: 

15 T'fVU-^3 2(i. VC0 3 1 ;&>e>©%iSm^«:*:^^3 say^-e^U VC03 1 

'vJsiid^^^Ait-rso^iiajh-r-So * 3 3 it. r-f v u-t^' 3 2 ufcfi^^: 
■y— 3. u-tS' 3 4 ffij'vejii-r s it ^ ic» m^©^i'iSifc^mm^o-as« n -^jum 

#Lo<tUT5+tl-3 S'V^^S, +a.U-^3 4(i. ^(IOT*7>x:^3 SfflJ^ 
7>T^3 5X^efl!>Sm(i#«:5+t*-3 6'S%AS, T'^T'^SSI*. V 

20 c o 3 1 (omm&^B.fkmkiz f MSPUfcsi«OT^^Uv m^ti^^iommmn^^ 
5+-y--3 61*. *^^3 3*»6op-*;ws^Lo«!:-y— +a.u-d'3 4a*e>©s(i 

25 ^-y- u ic^8i-r s. D c fg^^sp 3 9 f* A D □ 3 8 ic <fc y & 

30 ^Wij&^^^^ir%. tr-^^aigP4 1 (i. ^i£)^4^)fcil^ii^ii^'5^^;KDS2S^l»fi^^^' 
mm • M^aisP4 2fiv iiimfi#©Jias!^*^;^mfc±#-r'5±y^^EFp^icfcct-sif 

EF^Icfe(t-5lf-h«^ (^'5>tf-h«^) ©^23i^ilcSo*l\T. T^x:^*^?*^^^ 
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5 mm 4 6 li^mmmmiz^ u^tmm^ 4 izm^ ^sm^-T- u^r 2 0 0 omMo^mm 

=F^mm^i±^ c <h ic J: o T . SfcliHfr^O U T ^ >;^@BS<0 U 74^ ^ >::^^$iJ?Hlt" S 
10 ^^t§4 4(iPIIBfi^^^^m4 5A^€>(Z)|5|»Sfi^<hlEgg|. M^ajgP4 2 ;&^6(Dm^ 

m^tt:m\z\yX2)k7t<r>[y-^mm^^m.7^t^, 
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nizmm^n. mms:\z^'ox^jT^^>7.ti^mtir^'^u^JT<7'p>7.m^ 
^igitfc^Jim^T m^mu^)7<p^>:^mmzn\^Tm^ir^m.m.^ 
un-t^fsmmii. m^^mm=^Tu^\zn\^xmmm<omm^^m-r^. * 

6 . SliiH1gi*0*ll^?-ttv WM-nn \zn LTMifi-CSoSix lc¥fT;9:iRi$ lC(Dt/c 

\z<i>xs^^wm^xib^'mim. i - 3 ecffi®©7 ^f^wm.. 
is^/i-r 7>^ms«:Eni«i-r -5 cfc p \z UTts^Ji 2 ^fci* 3 \zwMmT >7-^^s« 
jn-r 5 \z x^-kmim. 2 3 \z^moy >'r±^m.. 
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Litm^9 iz^m<D7>Ti-^mo 

31 1 mitlt 2 ICIEKOT >Ti-mm:o 
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